A multiresidue method based on normal-phase liquid chromatography (LC) cleanup and gas chromatography-electron capture detection-mass selective detection (GC-ECD-MSD) analysis has been developed for the determination of endosulfan and its main metabolic derivatives in human adipose tissues. Analytes were extracted by dissolving the fat samples in n-hexane, and the hexanic extracts were directly injected onto the silicagel column of the automated LC cleanup system. Purified LC extracts were analyzed by GC-ECD or GC-MSD, without any solvent exchanges or preconcentration steps. The high efficiency of the high-performance liquid chromatographic cleanup for the elimination of fats allowed to reach detection limits for all analytes at low nanograms-per-gram concentration levels. The optimized overall analytical procedure was applied to 18 selected human mammary adipose and abdominal fat tissue samples, p,p~-DDE, hexachlor0benzene, and ~-HCH were the most frequently detected compounds, and residues of endosulfansulfate and -ether were also found in several samples. All findings were confirmed by an additional GC-MS-MS analysis of the LC sample extracts.
Introduction
Currently, organochlorine compounds (OCs), including pesticides and polychlorinated byphenyls (PCBs), are identified in a wide variety of environmental samples such as fish and fish foods (1--6) , marine mammals (7, 8) , birds (9) , and terrestrial animals (10) , which demonstrates that these compounds are dispersed in the biotic compartment of the environment worldwide. Because of their high liposolubility, OCs tend to bioaccumulate along the food chain involving a wide range of trophic levels.
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Humans are exposed to OCs through diet and other sources, especially workplace exposure, and OCs are usually detected in human tissues and fluids. Thus, compounds as [3-HCH, p,p'-DDE, or hexachlorobenzene (HCB) are present in most of serum samples analyzed (11) (12) (13) . In addition, individuals employed in intensive greenhouse agriculture in Southern Europe have been shown to be subject to high exposure levels (14, 15) . Some of these chemicals accumulate and persist in adipose tissue because of their lipid solubility and resistance to metabolization, reaching levels 200-1000-fold those found in serum (16) . Therefore, fat deposits can maintain elevated levels of OCs in the circulation for years, even when there has been no exposure during this period.
Serum levels of OCs are frequently used as biomarkers of exposure, on the assumption that they represent fat reservoir content and are reliable indicators of total body burden. However, a perfect relationship between serum levels and adipose tissue content is not always evident, and several authors have recommended the direct measurement of adipose tissue content (16, 17) .
Many OC pollutants, such as DDT and metabolites, methoxychlor, kepone, toxaphen, dieldrin, or endosulfan, possess sex steroid activity (18) , and their role in the increasing incidence of breast cancer in women and reproductive problems in men has been studied (14, 19, 20) .
Although the use of some of OC pesticides such as DDT, lindane, or chlordane in agricultural activities has been banned or restricted, others such as endosulfan are still used currently in developed countries. They are frequently found in the environment in Spain (21, 22) and in the tissues and fluids of people working in agriculture in Southern Spain (15, 23, 24) .
The ~ and [3 endosulfan isomers, which are present in the technical product used in agricultural activities, are biotransformated by oxidation metabolic routes that take placewithin the organisms rendering metabolic derivatives in the biological tissues such as endosulfan-sulfate, -alcohol (diol), -ether, or -lactone. Therefore, a feasible and rapid analytical methodology to analyze endosulfan and their metabolites is necessary to investigate the presence of these compounds in human tissues in order to prevent negative effects on public health. In this type of analysis, the sample material is very difficult to obtain, and only a very small amount of sample is available. Hence, very specific and sensitive analytical methodology is required for the identification and quantitation of these compounds. Moreover, multiresidue analysis is necessary in order to analyze both parent compounds and metabolites in one sample.
Conventional methods for the analysis of OCs in fatty samples, and particularly in human adipose tissue, usually involve several steps including extraction, elimination of the fat using acid digestion (25) , column adsorption chromatography (26) or solid-phase extraction (27) , and analytical determination by gas chromatography--electron capture detection (GC-ECD) or gas chromatography-mass selective detection (GC-MSD).
Normal-phase liquid chromatography (LC) was already used in our laboratory for the analysis of OCs in whale blubber. It presented several advantages: short cleanup time, high degree of automatization, and high efficiency in the elimination of the fat, which, combined with a sensitive determination by GC, led to low detection limits, generally below 5 ng/g (fresh weight) (7, 8) . This technique has also been used by others (28, 29) for the analysis of human adipose tissues, improving former procedures based in other cleanup techniques that include several steps and thus increase the possibility of analytical errors.
The aim of this work was to develop feasible and rapid multiresidual analytical methodology for the determination of endosulfan and their main metabolic derivatives in human adipose tissue samples. This multiresidual analysis is especially problematic because of the different polarities of the analytes investigated and also to the wide range of polarities of fats, which makes the separation difficult.
Experimental
butyldimethylsilyl)-N-methyl trifiuoroacetamide (MTBSTFA) with a purity 97% and was obtained from Aldrich (Milwaukee, WI).
Sample material
Eighteen women with different diseases who were undergoing surgical treatments were included in the study. The mean subject age was 53 years (range 35-65). Most of the subjects lived in rural areas; six lived in urban areas. Half of the samples were adipose tissue obtained from biopsies taken in breast surgery. The other nine samples were obtained from abdominal surgery. Adipose tissue was placed into a glass vial on ice, coded, frozen at -70~ within 30 min of being excised, and stored at the same temperature until they were processed. A homogenate of mammary adipose tissue previously tested and confirmed to not contain endosulfan residues was used as blank tissue for optimization of the procedures and validation experiments.
LC instrumentation
A schematic representation of the LC system is shown in Figure  1 . It was constructed with the following equipment: Master 305 piston LC pump, (Gilson, Middleton, WI); LKB peristaltic pump (Bromma, Sweden); solvent flex tubing (solvent resistant) (ELKAY, Galway, Ireland); two six-way, electronically controlled, high-pressure valves (VICI Valco, Europe Instruments, Schenkon, Switzerland); Rheodyne injection valve sampler (Cotati, CA) with a 1.0-mL loop; 150 x 3.9-ram i.d. column packed with 4-pro silica Novapack (Waters, Milford, MA); 2140 Rapid Spectral Detector (LKB); and a 2212 Helirac fraction collector (LKB). The mobile phases were n-hexane and n-hexane/ethyl acetate mixtures, and the flow rate was I mL/min.
GC instrumentation
GC-ECD analysis was performed on a Hewlett-Packard 5890 series II (Avondale, PA) equipped with an HP 7673 autosampler. Splitless injections of 2 pLwere performed on a fused-silica HP Ultra 2 capillary column coated with cross-linked 5% methyl-silicone
Chemicals
Endosulfan isomers ((~, [3) and their metabolic derivatives (-ether, -sulfate,-alcohol [diol], and -lactone) were included in this study. Reference materials from Dr. Ehrenstorfer (Promochem, Wesel, Germany) with a purity of 97-99.7% were used for the preparation of stock solutions by dissolving standards in acetone. These stock solutions (around 500 pg/mL) were stored in a freezer at -20~ Working solutions for sample fortification and for injection in the LC and the GC system were prepared by diluting stock solutions in n-hexane. Acetone remaining in working and standard solutions was removed by evaporation at 40~ under N2 stream. Ethyl acetate and n-hexane, ultra-trace quality, were purchased from Scharlau (Barcelona, Spain). Anhydrous sodium sulfate of pesticide residue quality (Baker, Deventer, The Netherlands) was dried for 18 h at 300~ before use.
The derivatization agent used was N-(tert- Helium was used as carder gas at a flow of 0.5 mUmin and nitrogen at 60 mL/min. The injector and detector temperatures were 270~ and 300~ respectively. The oven temperature was programmed as follows: 80~ (0.5 rain), 20~ to 230~ 5~ to 260~ and 20~ to 280~ with a final hold for 7 min. 
GC-MS operating in electron impact (EI) mode was performed with a Hewlett-Packard 5890 series II that was equipped with a HP 7673 autosampler and a 5971 MSD. Splitless injections of 2 IJL were performed into a fused-silica HP-5MS capillary column coated with cross-linked 5% phenyl methyl siloxane with a length of 30 m x 0.25-mm i.d. and a film thickness of 0.25 IJm. Helium was applied as carrier gas at a flow of I ml./min. The injector temperature was 270~ and the temperature program used was 80~ (0.5 rain), 20~ to 230~ 5~ to 260~ and 20~ to 280~ with a final hold for 7 min. MSD conditions were as follows: transfer line temperature 280~ 70 eV electron impact; electron 3.00-I 0.50 multiplier voltage 1700V; and mass range for fullscan experiments mlz 50-500. Several mass-tocharge ratio values were used for selected ion monitoring (SIM) mass detection as shown in Table I .
GC-MS-MS (El and chemical ionization (CI)
10.50-11.50 modes) were performed with a GC 8000 Top/GCQ. The oven temperature was programmed as follows: 90~ (1 min), 30~
to 180~ and 4~ to 270~ with a final hold of 7 rain. Mass detector (EI) characteristics were as indicate in Table II 
Methods
Sample preparation and extraction. Samples were thawed at room temperature. Between 0.5 and 1.5 g of wet tissue was chopped and homogenized with 5-10 g anhydrous sodium sulfate and extracted twice with 5 mL of n-hexane shaking in vortex during 3 min. After filtration, the extract was preconcentrated under a gentle nitrogen stream at 40~ and the final residue was adjusted to 3 mL with n-hexane. Figure 2 shows a scheme of the whole analytical procedure.
Generalcleanup procedure. One milliliter of the hexane extract was injected into the LC system using the six-way injection valve (IV). The mobile phase (n-hexane or mixtures n-hexane/ethyl acetate) was set at a flow rate of 1 mL/min and diode-array detector (DAD) was used at 280 nm for monitoring lipids elution online. The modifier solvent (hexane/ethyl acetate mixtures or ethyl acetate) loaded in the 4-mL loop mounted on the HPV1 valve was introduced at different programmed times in order to increase the polarity of the mobile phase. The peristaltic pump (PP) (2 mL/min) was used for loading the 4-mL HPV1 loop with modifier solvents through a low pressure line (LP). The valve HPV2 allowed changing the modifier (Figure 1 ).
One-milliliter LC fractions were collected by means of the fraction collector in order to investigate both the fat and pesticides elution patterns after the LC cleanup.
The whole procedure was completely controlled from the LC pump. The elution procedures assayed used mobile phases in increasing polarity ranging from hexane to hexane/ethyl acetate (50:50, v/v). After purification of sample extracts for 20 rain, each LC procedure was programmed to inject 4-mL ethyl acetate at 22 min in order to clean the column of remainder fats. Elution patterns of pesticides and lipids were reproducible over at least two months of routine analysis.
Recommended cleanup procedure. Recommended cleanup procedures for endosulfan isomers and metabolites analysis in human adipose tissue were as follows (Figure 3) . t~-Endosulfan (Procedure A)--For the determination of txendosulfan 1-mL hexanic sample extract was injected into the LC system using n-hexane as mobile phase (flow rate: 1 mL/min). After 2 rain, 4-mL n-hexane/ethyl acetate (99:1, v/v) was injected by using the 4-mL loop mounted on the HPV1 valve. Then, a pulse of 4-mL ethyl acetate was introduced at the 16-rain point of elution (beginning of fraction 17). ct-Endosulfan eluted in the LC 
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fraction collected between minute 2.5 and 3.5 (between fractions 3 and 4). Silica gel column was regenerated by a 4-mL ethyl acetate flush step at 22 rain. Other OCs and metabolites (PCBs, DDTs, HCHs, and HCB) eluted, applying this procedure, between minute 2 and 4 (fractions 3 and 4).
[3-Endosulfan and metabolites (Procedure B)--For the determination of ~-endosulfan, endosulfan-ether, endosulfan-sulfate, endosulfan-alcohol, and endosulfan-lactone, 1-mL hexane extract was injected into the LC system using n-hexane/ethyl acetate 95:5 as mobile phase (flow rate: I mL/min) and a pulse of 4-mL ethyl acetate was introduced at the 16-min point of elution by using the 4-mL loop mounted on the HPV1 valve. Analytes eluted as follows: endosulfan ether between minute 4 and 5 (fraction 5), 13-endosulfan between minute 8 and 9 (fraction 9), endosulfansulfate between minute 12 and 13 (fraction 13), and endosulfanalcohol and -lactone between minute 18 and 19 (fraction 19). Silica gel column was regenerated by a 4-mL ethyl acetate flush step at 22 min.
GC analysis
Linearity of Figure 2 . Scheme of the whole analytical procedure applied for the determination of endosulfan and metabolites in human adipose tissue.
response of the analytes studied was proved in a concentration range from 10 to 1000 ng/mL for GC-ECD and from 10 to 5000 ng/mL for MS. The 1-mL LC fractions containing pesticides were directly injected into the GC system using detection by ECD or MS without any preconcentration step. Quantitation was carried out by means of external standard method, using SIM mode for MS detection. Endosulfan-alcohol had to be derivatized prior to its determination by GC. The silyl derivative (endosulfan-alcohol TBDMS) was analyzed by GC-ECD, but its determination with GC-MS (EI) was not satisfactory, and the use of a negative chemical ionization (NCI) technique would have been required.
GC-MS--MS was only used as additional confirmation of analytes detected in real-world samples. MS-MS detection was performed by isolation of the corresponding parent ion for each compound inside the trap followed by application of an adequate excitation voltage for its subsequent fragmentation (see Table II ). The parent ions were selected considering the ions with high mass-tocharge ratio values and the chromatographic signals obtained after its isolation in the ion trap. Daughter ions obtained were scanned over a characteristic mass range, leading to the MS-MS spectrum. Isolation and excitation conditions were optimized and selected in order to obtain characteristic MS-MS spectra with fragmentation patterns rich enough to allow the accurate identification of analytes detected. Therefore, the confirmation of the residues detected in the adipose samples was made on the basis of the mass spectrum obtained from fragmentation of parent ions.
Validation study
Statistical validation of the method was per-formed in our own laboratory. The following parameters were evaluated.
Linearity. The calibration curve for ECD was obtained by analyzing standard solutions in triplicate at six concentrations between 10 and 1000 ng/mL. For MSD, eight concentrations between 10 and 5000 ng/mL were used. Accuracy. The accuracy was studied by mean of recovery assays, analyzing representative samples fortified at three concentrations levels (50, 500, and 5000 ng/g, fresh weight, n = 5 each).
Precision. The precision of the method was determined as the repeatibility (n = 5) of the recoveries at each fortification level within and between days.
Selectivity. The selectivity of the method was based on the appropriate selection of ions for the detection of each analyte by MS in the single ion monitoring mode.
Limit of detection (LOD).
The LOD was obtained when the signal was three times the background noise in the chromatogram at the lowest analyte concentration assayed.
Derivatization of endosulfan alcohol
Five-hundred microliters of the LC fraction containing endosulfan alcohol (fraction 19, Procedure B) was transferred into a 2-rnL sample vial. Onehundred microliters of MTBSTFA was added, and the tightly closed vial was placed in water at 70~ for 30 rain. Toluene (400 IJL) was added after reaching room temperature and mixed by shaking. The derivatized solution was injected into GC system for analytical determination.
Determination of fat
The total fat content in the sample extracts was determined by gravimetry, by evaporating the hexanic sample extracts at 95~ until constant weight. The low amount of fat in the LC fractions made the use of a colorimetric methods that allowed the determination of fat at microgram levels necessary. The colorimetric method used for total lipids determination is based on the sulpho-phosphovainilline reactivity (30) . Triacylglycerides calibration solution (Sigma, St. Louis, MO) was used as standard. Calibration curve was performed between 0 and 1000 IJg. (8) 94 (13) 93 (15) 106 (17) 116 (11) 5 5 * Limits of detection (LOD) in ng/g fresh weight.
t Coefficients of variation correspond to precision between days.
Results and Discussion
First, lipid and pesticide elution patterns in the normal phase LC system were investigated. Different LC procedures using mobile phases with increasing eluotropic strength (see General cleanup procedure) were applied separately to 1-mL hexanic extracts of adipose tissue (0.5 mg tissue per milliliter) and to 1-mL hexane standard solutions containing 1 I~g/mL each pesticide. After studying the elution patterns of lipids in the blank sample and those of pesticide standards in the silica gel LC column, the results obtained were confirmed by application of the cleanup procedures to hexanic sample extracts fortified with pesticides.
Previous results obtained on marine organisms, including mammals (7, 31) , showed awide range of polarities of the lipids in these samples, leading to a different behavior in the NPLC elution. In human adipose tissue, great differences in polarity were also found for lipids, as Figure 3 shows. Percentage of extractable fat was very similar in both kinds of samples (mammary and abdominal) and was found to be 84 • 9%.
As regards the analytes investigated, 1-mL of mixed standard solutions containing I I~g/mL of each pesticide were injected into the LC system. The 1-mL fractions collected were directly analyzed by GC. Mobile phases with higher eluotropic strength accelerated the elution of analytes, decreasing the cleanup time, but, unfortunately, pesticides eluted together with fat in most cases, o~ and I~ endosulfan and derivatives eluted in different LC fractions under all conditions investigated because of their differences in polarities. LC separation of analytes and lipids was difficult, and it was not feasible to obtain a good cleanup in only one run. As Figure 3 shows, the less-polar ~-endosulfan eluted well separated from the more-polar endosulfan sulfate, lactone, or alcohol. Under these circumstances, we focused our work on the develop- ment of two separate cleanup procedures that allowed the analysis of the less polar analytes by one side and the more polar by the other and direct injection of the fat-free LC fractions into the GC. In order to select the more suitable cleanup conditions, we considered 600 ng as the maximum amount of lipids allowable for injection in the capillary GC column (32) . Our experience also confirms that sample extracts with fat content close to 600 ng can be injected in the GC system. Clean chromatograms with low background signal were obtained, and quantitation of chromatographic peaks at low concentration levels was possible.
Using the cleanup procedure A, ~-endosulfan eluted in the LC fraction collected between minute 2.5 and 3.5 containing less than 300 ng/IaL (equivalent to 600 ng in a 2-~tL injection into the GC). The rest of the compounds investigated eluted much later (fractions [17] [18] [19] [20] , in most of cases together, with an excessive amount of fat. For these compounds another cleanup procedure was selected. We also proved that cz-endosulfan coeluted with other OCs such as DDTs (p,p'-DDE, p,p'-DDD, p,p'-DDT), HCHs (tindane and isomers), HCB, and PCBs in such a way that by slightly increasing the volume of the LC fraction (collecting fractions 3 and 4), we could determine all these compounds in adipose tissue samples. I~-Endosulfan and other metabolites could be obtained in fat-free LC fractions (or with a fat content less than 300 ng/IaL) using cleanup procedure B. The fraction 19, containing endosulfan-lactone and -alcohol, was separated in two vials: one to directly determine endosulfan-lactone and the other to derivatize the alcohol by means of a silanization process.
The application of the LC cleanup procedures to hexanic sample extracts fortified with pesticides and to pesticide standards in hexane showed that the behavior of pesticides in the cleanup step was not dependent on the matrix because they eluted in the same fractions.
The overall analytical procedure, including extraction with n-hexane, preconcentration, application of the automated silica gel cleanup procedure, and final determination by GC-ECD and GC-MSD, was validated by applying it to human adipose tissues free of endosulfan residues (used as a blank) and fortified at three different levels (5000, 500, and 50 ng/g, fresh weight). Table  III shows recoveries and coefficients of variation (n = 5) for endosulfan and metabolites calculated from ECD at three levels assayed and from MSD at the two lowest fortification levels. Most of recoveries were satisfactory with mean values higher than 80%, except for (z and [3-endosulfan at the lowest fortification level (probably due to the proximity to the limits of detection values). Repeatability, within-and between-day, expressed as coefficients of variation of the recoveries were below 10% in both cases for the most of the analytes at the three fortification levels assayed. Selectivity of the method was ensured by the use of GC-MS single ion monitoring mode. It seems interesting to remark that in first experiences the ~-endosulfan recovery obtained by GC-MS was higher than expected (150%) when the ion 239 was selected for quantitation because of the presence of an interfering compound with the same fragment and coeluting together with the analyte. The problem was solved by selecting adequate fragments to perform the single ion monitoring programs in order to avoid false positives when GC-MS (SIM) is applied (see Table I ). The silyl derivative of endosulfan alcohol was only investigated by ECD. The study by GC-MS (NCI) will be subject of future investigation research.
The LC system applied in this work allowed us to perform step gradients by injecting modifier solvents just before the column from the loop mounted on HPV1, avoiding diffusion processes between mobile phase and modifier and, as a consequence, obtaining good reproducibility in the elution times of both fats and pesticides. Figures 4 and 5 show, as an example, ECD and MS chromatograms corresponding to tissues fortified at 50-ng/g level. As it can be seen, the ECD chromatograms were clean, which proves the efficacy of the cleanup procedure. Limits of detection, calculated from these chromatograms using a signal-to-noise ratio of 3, were found to be at the ,3~
low nanogram-per-gram concentration level using ECD (Table III) . The limits of detection obtained using MS in the SIM mode ranged between 5 and 50 ng/g (fresh weight). These values could be certainly improved by concentrating the 1-mL LC fractions, although more sample treatment would be necessary in such a case. 
Application of the developed procedure to human adipose tissue samples
The method developed in this paper was applied to the analysis of several human adipose tissue samples (Figures 6 and 7) . Eighteen samples (nine of mammary adipose tissue and other nine of abdominal fat tissue) were analyzed for endosulfan residues, and the LC-fraction containing (~-endosulfan and other OCs was also investigated (Table IV) . As a result, pesticide residues were detected in 85% of the samples analyzed, p,p'-DDE and HCB were the compounds more often detected, as they were present in 85% and 72% of the samples analyzed, respectively. Additionally, they reached the highest concentrations among all pesticides detected, at levels above 2 ~tg/g in some samples, for p,p'-DDE, and around 0.5 ~tg/g for HCB. Lindane and its isomer ~-HCH were detected in four and seven samples, respectively. 
213"~ Endosulfan sulfate
In relation to endosulfan residues, only the metabolites endosulfan-sulfate and endosulfan-ether were detected in 22% and 28% of the samples analyzed, respectively. Their concentrations in adipose tissue (between 5 and 27 ng/g) were generally lower than other organochlorines and much lower by far than p,p'-DDE and HCB. Parent endosulfan (or and [3) and other endosulfan metabolites were not identified in any samples, although endosulfan-alcohol was not investigated. Two of the samples seemed to contain [3-endosulfan at very low nanogram-per-gram level, (GC-MS in SIM mode), but the subsequent analysis by GC-MS-MS did not allow us to confirm the presence of this compound. It can be emphasized that samples 2017 and 4112 presented similar patterns in pesticide content: high levels of p,p'-DDE, HCB, and [3-HCH and the presence of the two endosulfan metabolites. Moreover, the samples 2173 and 4076 also had similar profiles, with high p,p'-DDE, HCB, and [3-HCH levels, but no presence of endosulfan residues. Finally, another set of three samples could be considered because they contained only two organochlorines but at high concentrations: samples 31, 147, and 2080 with p,p'-DDE and HCB at levels ranging between 670 and 2200 ng/g (p,p'-DDE) and 200 and 930 ng/g (HCB).
In most of the positive samples, pesticides detected by GC-MS in SIM mode were additionally confirmed by GC-MS-MS, except for four samples (suspected of containing p,p'-DDD) and two samples (suspected of containing [3-endosulfan in all cases at very low nanogram-per-gram .L: levels). The presence of these compounds was not 801E2
confirmed by GC-MS-MS in any of these samples. Therefore, the risk of false positives for these compounds should be carefully considered. 
Conclusions
The method proposed in this paper allows the automated cleanup of adipose tissue extracts by normal-phase LC prior to the GC determination of endosulfan and metabolites with a wide range of polarity. Depending on LC cleanup conditions, the procedure can be used for the determination of (~-endosulfan together with other organochlorines as HCB, HCHs, DDTs, and PCBs by one side, as well as for the determination of [3-endosulfan and endosulfan metabolites (-ether, -lactone, -sulfate, -alcohol) by the other. The cleanup procedure can be completely automated, and it is efficient for the elimination of in such a way that the LC fractions can be directly analyzed by GC without any additional sample treatment. The application of GC-MS and especially GC-MS-MS allows the unequivocal confirmation of the analytes in real samples where interfering peaks are often present in the chromatograms.
The application of the overall procedure to 18 human samples real-world shows: (1) a high proportion of women with organochlorine residues in adipose tissue (only 3 out of 18 sampies were free of pesticide residues); (2) OC pesticide levels are significant (2.2 ~g of p,p'-DDE per gram of adipose tissue); and (3) the presence of ensodulfan metabolites in 6 of the 18 samples analyzed, among other OCs.
The aim of this paper has been to develop rapid, accurate, and sensitive analytical methodologies. The low number of real samples analyzed does not allow us to draw conclusions about possible relationships between pesticides detected and characteristics of patients, such as the presence of cancer or professional activity. In the near future, this method will be applied to the analysis of a larger number of samples in order to investigate the potential relationships between the presence and concentration of OC pesticides in adipose tissues and other parameters as type of samples, professional activity, living area of patients, cancer, diseases, or estrogenic activity, as the main factors.
